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(57) Abstract 

An elastic sheet-like 
composite (10) comprising 
multiplicity of elongate 
strands (16) of rrtilimTly 
elastic material and one 
or more sheets of matfrial 
bonded along its length or 
at sheet bonding lorrriont 
to the elastic strands (16) 
some Of which sheets 
have arcuate portioos (13) 
projecting from the rittrir 
strands (16) between 
those sheet hooding 
locations. The elastic 
shett-iike compcaitr (10) 
may be incorporated in 
disposable garments such 
as diapers or training 
pants. Also disclosed is 
a novel method and novel 
equipment for making the 




elastic sheet-like composite (10) including in different combinations, sheet corrugating members, equipment for compacting the sheet 
along its length and an extruder that extrudes the strands onto the sheets and affords versatility in selecting charaaenucs of the clastic 
sheet-like composite (10) to be produced without major m odi fi cat io ns of the equipment. 
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TTrtni e * 1Field 

The present invention relates to elastic sheet-like composites of the type 
comprising a multiplicity of elongate strands of recently elastic material, and one 
or more sheets of flexible material bonded to the elastic strands; and in certain 
import** aspects, relates to methods and equipmem for nuking such elastic sheet- 

composites and products such as disposable garments ^eluding diapers, 
taking pants, and adult incompetence briefs) in which they are used. 

Known are elastic sheet-like composites of the type compnsmg a 
n^tiplidty of elongate strands of resilienUy elastic material, and one or more sheets 
of flexible material anchored at spaced bonding locations to longitudinally spaced 

elastic strands^etweenthose sheet bonding locations. U.S. Patents Nos. 4,552,795 
and 4 640 859 provide illustrative examples. While the structures of the elastac 
sheet 'like composites described in those patents and the methods and equipment by 
which mey are made are suitable for nunypur^^^^ 
have features mat present limitations for certain other purposes. 



The present invention provides improved elastic sheet-like composites 

8 elastic material and one or more sheets of flexible material bonded along sides of the 
elastic strands; which sheets are extendable with the elongate strands when the 
elongate strands are stretched either because (I) the sheets have arcuate pomons 

L strands; or (2) the sheets are of stretchable material; or (3) the sheets are of a 

sheet canbeextendedinthat direction; or(4) the sheets have a combination of such 



WO 95734264 



PCT/DS95/058I7 



structures. These elastic sheet-like composites provides advantages when used for 
many purposes particularly including being incorporated in disposable garments 
such as diapers, training pants, or adult incompetence briefs. The present invention 
also provides novel methods and novel equipment for making the elastic sheet-like 
5 composites that causes the elastic sheet-like composites to be well constructed and 
yet inexpensive to make, and affords versatility in selecting characteristics of the 
elastic sheet-like composites to be produced without major modifications of the 
equipment. 

According to the present invention there is provided a method for forming 

10 an elastic sheet-like composite which comprises (1) providing a first sheet of 
flexible material (e.g., a polymeric film, or a sheet of woven natural or polymeric 
fibers, or nonwoven natural or polymeric fibers that are bonded internally of the 
sheet); (2) forming the first sheet of flexible material to have arcuate portions 
projecting in the same direction from spaced anchor portions of the first sheet of 

15 flexible material; (3) extruding spaced generally parallel elongate strands of molten 
thermoplastic material that is resiliency elastic when cooled (eg., elastomeric 
polyester, polyurethane, polystyrene-polyisoprene-polystyrene, potystyrene- 
polybutadiene-polystyrene or polystyrene-poly(ethyiene-butyiene)-polystyrene) onto 
the anchor portions of the first sheet of flexible material to form, when cooled and 

20 solidified, resiliently elastic strands thermally bonded to and extending between the 
anchor portions of the first sheet of flexible material with the arcuate portions of the 
first sheet of flexible material projecting from corresponding elongate surface 
portions of the strands. 

By tins method there is provided a novel elastic sheet-like composite 

25 comprising the multiplicity of generally parallel extruded elongate strands of 
resiliently elastic thermoplastic material extending in generally parallel spaced 
relationship, and the first sheet of flexible material that has anchor portions 
thermally bonded at first sheet bonding locations to longitudinally spaced parts of 
the elastic strands along corresponding elongate surface portions, and has arcuate 

30 portions projecting from those elongate surface portions of the elastic strands 
between the sheet bonding locati ns. 
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Extruding the elastic strands onto the anchor portions of the first sheet of 
flexible material causes the molten strands to form around and be indented by the 
arcuate convex surfaces of the anchor portions at the bonding locations with the 
bonds between the solidified strands and the anchor portions at the bonding 
5 locations extending along the entire parts of the strand's surfwes that are closely 
adjacent the anchor portions. The solidified strands have uniform morphology 
along their lengths including at those bonding locations and remain elastic at the 
bonding locations. The strands can be pressed against the convex sur&ces of the 
anchor portions at the bonding locations so that the strands have a greater width 
10 between the opposite elongate side surface portions of the strands along the 
bonding locations than between the bonding locations to provide very firm 
attachment between the first sheet and the strands. The elastic sheet-like composite 
can be stretched longiwdinally of the elastic strands without breaking that 
attachment so that the normally arcuate portions of the sheet material or sheet 
15- materials can lay along the side surface of the strands. During such stretching, the 
elastic sheet-Eke composite according to the present invention provides the 
advantage that it will retain hs width in a direction transverse to the strands instead 
of necking down or become narrower at hs midsection in a direction transverse of 
the strands (Lc, such narrowing will occur in elastic sheet-like composites which 
have a resffienuy elastic sheet instead of the spaced elastic strands bonded to the 
anchor portions of the flexible sheet material). The resfflently elastic strands will 
retain a tension in the elastic sheet-like composite while they are stretched, and 
when the elastic sheet-like composite is released, will recover to their normal length 
' to again cause those normally arcuate portions of the first sheet material to again be 
25 arcuate. 

In the method described above for forming an elastic sheet-like composite 
the forming step can comprise the steps of (1) providing first and second generally 
cylindrical corrugating members each having an axis and including a multiplicity of 
spaced ridges defining the periphery of the corrugating member, the ridges having 
30 outer surfaces and defining spaces between the ridges adapted t receive portions of 
the ridges of the other corrugating member in meshing relationship with the sheet of 
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flexible material therebetween; (2) mounting the corrugating members in axially 
parallel relationship with portions of the ridges in meshing relationship; (3) rotating 
at least one of the corrugating members; (4) feeding the sheet of flexible material 
between the meshed portions of the ridges to generally conform the sheet of flexible 
material to the periphery of the first corrugating member and form the arcuate 
portions of the sheet of flexible material in the spaces between the ridges of the first 
corrugating member and the anchor portions of the sheet of flexible material along 
the outer surfaces of the ridges of the first corrugating member, and (5) retaining 
the formed sheet of flexible material along the periphery of the first corrugating 
member for a predetermined distance after movement past the meshing portions of 
the ridges; and the extruding step includes providing an extruder that, through a die 
with spaced openings, extrudes the spaced strands of molten thermoplastic material 
onto the anchor portions of the sheet of flexible material along the periphery of the 
first corrugating member within the predetermined distance. This method allows 
is thediameterofmestrandstobeeasUyvariedby^ 

extruder by which the strands are extruded (e.g-, by changing the extruder screw 
speed or type) and/or by changing the speed at which the first corrugating member, 
and thereby the first sheet material, is moved (U., for a given rate of output from 
the extruder, increasing the speed the first sheet material is moved will decrease the 
20 diameter of the strands, whereas decreasing the speed at which the first sheet 
t ^*m^rt^**^«* m *>' *so. the die through 
which the extruder extrudes the elastic thermoplastic material can have an easily 
changeable die plate in which are formed a row of spaced openings through which 
• the strands of molten thermoplastic material are extruded. Such die plates with 
25 openings of different diameters and different sparings can relatively easily be 

formed by electrical discharge machining to afford different sparings and diameters 
for the strands. Varied spacing and/or diameters for the openings along the length 
of the row of openings m one die plate can be used, for example, to produce an 
elastic sheet-like composite which, when stretched lor^titudinally of its strands, will 
30 be under greater tension adjacent its edges parallel to the strands than af its mid 
portion between those edges because of larger or more d sely spaced strands 
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adjacent its edges. Similar effects can be achieved by shaping and or modifying the 
die to form hollow strands, strands with shapes other than round (e.g., square or + 
shaped) or by-component strands. 

As indicated above, the elastic sheet-like composite according to the present 
invention can farther include a second sheet of flexible material having anchor 
portions thermally bonded at second sheet bonding locations to longitudinally 
spaced parts of the elastic strands along corresponding second elongate surface 
portions thereof; and having arcuate portions projecting from the second elongate 
surface portions of the elastic strands between the second sheet bonding locations. 

Using the method described above, such a second sheet of flexible material 
can be provided in the elastic sheet-like composite in at least two different ways. 
One way is to form the second sheet of flexible material to have arcuate portions 
projecting in the same direction from spaced anchor portions of the second sheet of 
flexible material; and positioning the spaced anchor portions of the second sheet of 
flexible material in closely spaced opposition to the spaced anchor portions of the 
first sheet of flexible material with the arcuate portions of the first and second 
sheets of flexible material projecting in opposite directions so that the spaced 
generally parallel elongate strands of molten thermoplastic material are extruded 
between and onto the anchor portions of both the first and second sheets of flexible 
material to form resfliently elastic strands bonded to and extending between the 
anchor portions of both the first and second sheets of flexible material. Another 
way is to provide a second sheet of stretchable flexible material that, when 
stretched, will retain most of the shape to which h is stretched; and to position one 
' surface of the second sheet of flexible material in closely spaced opposition to the 
spaced anchor portions of the first sheet of flexible material on the side of its spaced 
anchor portions opposite its arcuate portions so that the spaced generally parallel 
elongate strands of molten thermoplastic material are extruded between and onto 
both the anchor portions of the first sheet of flexible material and the adjacent 
surface 0 f the second sheet of flexible material to form resfliently elastic strands 
) bonded t and extending between the anchor portions of the first sheet of flexible 
nutria! and extending along and bonded at spaced locations corresponding to 
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"those anchor portions along the surface of the second sheet of flexible material; and 
then to stretch the elastic sheet-like composite longitudinaUy of the strands after 
they are cooled and solidified to permanently stretch the second sheet of flexible 
material so that upon elastic recovery of the elastic strands, the second sheet of 
flexible material will have arcuate portions projecting from corresponding side 

surface portions of the strands. 

Either or both of the first and second sheets of flexible material in the elastic 
sheet-Bke composite can be (1) of polymeric film (eg. polypropylene, polyethylene 
or polyester), (2) of conventionally woven flexible fibers or material, (3) of non- 
woven flexible fibers or material, (4) of multi layer non-woven materials, (5) of 
nonwoven fibers that are bonded internally of the sheet (e.g., including fibers that 
are needle punched, hydro entangled, spun bonded, thermally bonded, bonded by 
various types of chemical bonding such as laytex bonding, powder bonding, etc.) 
such as fibers of polypropylene, polyethylene, polyester, nylon, cellulose, super 
absorbent fibers, or polyamide, or combinations of such materials such as a core of 
polyester and a sheath of polypropylene which provides relatively high strength due 
to hs core material and is easily bonded due to hs sheath material, fibers of one 
material or fibers of different materials or material combinations may be used in the 
same sheet of material, or (6) fibers or materials of the types described above that 
have been prepared by the «Mcrocreping Process for Textiles" using the 
^crexMcrocreper- equipment available from Micrex Corporation, Walpole. 
MA, that bears the U.S. Patent Nos. 4,894,169; 5,060,349; and 4,090,385, which 
fibers or materials are crinkled and compressed whhin the sheet so that the sheet is 
compacted in a first direction along its surfaces and can be easily expanded in that 
first direction by partial straightening of the fibers in the sheet Suchsheetsof 
crinkled and compressed fibers can both provide loops for hook and loop fasteners, 
and can allow the elastic sheet-like composite to be expanded past the condition 
where the major surfaces of the sheets of crinkled and compressed fibers are 
straightened, which can be an advantage for some uses of the elastic sheet-like 
) c mposhe. Such first and second sheets should be of polymeric materials that 
thermally bond with the recently elastic thermoplastic material from which the 



-6- 



10 



PCT/TJS95/0S817 

WO 95734264 

strands are extruded at the temperature of the extrudate, and if such first and 
second sheets and the resiliently elastic thermoplastic material from which the 
strands are extruded comprise generally the same thermoplastic material, the 
extrudate can become iused to the anchor portions of the sheets of polymeric 
5 materiaL 

The elastic sheet-Dke composite can be conveniently included in a disposable 
garment (eg. a disposable diaper or training pants or adult incontinence brief) of 
the type inducing an outer or covering polymeric layer by adhering the first sheet of 
flexible material (or the second sheet of flexible material, if present) surfece to 
surfece with the outer or covering polymeric layer (eg-, around the waist or leg 
opening of the garment) so that the-strands cause the covering polymeric layer to 
have arcuate portions projecting away from the first elongate surfece portions of the 
elastic strands between the sheet bonding locations corresponding to the arcuate 
portions of the first or second sheet of flexible materiaL Alternatively, when the 
disposable garment is a diaper or training pant or adult incontinence brief, the first 
sheet of flexible material can form the outer or covering layer of the garment whh 
the elastic strands along hs inner surfece, and conventional absorbent lining or 
padding material can be positioned along the side of the strands opposite the 
covering layer. With this structure, the entire covering layer of the disposable 
garment can be stretched, and the elastic strands may be spaced apart, sized and 
oriented so that they provide a desired amount of resilient elasticity to keep the 
garment in place on a person wearing it without applying too much pressure to that 
person. 

The elastic sheet-like composite can also be formed by a method comprising 
the steps of (1) providing a sheet of stretchable flexible material that when stretched 
in a first direction will retain most of the length to which it is stretched; (2) 
extruding spaced generally parallel elongate strands of molten thermoplastic 
material that is resiliently elastic when cooled; (?) thermally bonding together 
spaced anchor porti ns of the first sheet of flexible material and spaced portions of 
the resiliently elastic strands so that the strands extend in the first direction between 
the anchor portions of the first sheet of flexible material with a side surfece of the 
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first sheet of flexible material laying along elongate side surface portions of the 
strands; and (4) cooling and solidifying the strands. Such elastic sheet-like 
composite can be stretched longitudinally of the strands so that upon elastic 
recovery of the strands, the sheet of flexible material will have arcuate portions 
5 projecting from corresponding side surface portions of the strands. 

Additionally, the elastic sheet-like composite can also be formed by a 
method comprising the steps of (1) providing a sheet of flexible material having 
opposite major surfaces; (2) compacting the sheet in a first direction parallel to the 
surfaces so that the compacted sheet can be extended m the first direction in the 
10 range of 1.1 to over 4 times (and preferably over 1-3 times) its compacted length in 
the first direction; (3) extruding spaced generally parallel elongate strands of molten 
thermoplastic material that is resiliently elastic when cooled onto one of the surfaces 
of the compacted sheet to form resiliently elastic strands thermally bonded to and 
extending in the first direction along the first compacted sheet; and (4) cooling and 
15 solidifying the strands. 

F*frf PtfitriTliO" »f Drawing 

The present invention will be farther described with reference to the 
accompanying drawing wherein like reference numerals refer to like parts in the 

20 several views, and wherein: 

Figure 1 is a schematic view illustrating a first embodiment of a method and 
equipment according to the present invention for making a first embodiment of an 
elastic sheet-like composite according to the present invention; 

Figure 2 is a perspective view of the first embodiment of the elastic sheet- 
25 Eke composite according to the present invention made by the method and 
equipment illustrated in Figure 1; 

Figure 3 A is a fragmentary enlarged sectional view taken approximately 

along line 3 A-3A of Figure 2; 

Figure 3B is a fragmentary enlarged sectional view taken approximately 

30 along line 3B-3B of Figure 2; 
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Figure 4 is a schematic view illustrating a second embodiment of a method 
and equipment according to the present invention for making a second embodiment 
of an elastic sheet-like composite according to the present invention; 

Figure 5 is a perspective view of the second embodiment of the elastic 
5 sheet-like composite according to the present invention made by the method and 
equipment Illustrated in Figure 4; 

Figure 6 is a fragmentary enlarged sectional view taken approximately along 

]ine6-6ofFlgure5; 

Figure 7 is a fragmentary front view of a die plate included in the equipment 

10 illustrated in Figures 1 and 4; 

Figure 8 is a fragmentary sectional view similar to that of Figure 6 which 
illustrates possible variations in the size and spacing of strands included in the 
elastic sheet-like composite; 

Figure 9 is a schematic view illustrating a third embodiment of a method and 
15 equipment according to the present invention for making the second embodiment of 
the elastic sheet-like composite according to the present invention illustrated in 
Figure 5; 

Figure 10 is a schematic view illustrating a fourth embodiment of a method 
and equipment according to the present invention for making a third embodiment of 
20 the elastic sheet-like composHe according to the present invention; 

Figure 1 1 is a fragmentary view taken approximately along line 1 1 of Figure 

10; 

Figure 12 is a schematic view illustrating a fifth embodiment of a method 
and equipment according to the present invention for making the first embodiment 
25 of the elastic sheet-like composite according to the present invention illustrated in 
Figures 2 and 3; 

Figure 13 is a plan view of a first embodiment of a disposable garment or 
diaper incorporating elastic sheet-like composite according to the present invention; 
Figure 14 is a perspective view of an assembly from which can be made a 
30 second embodiment of a disposable garment (i.e., a diaper or training pants) 
incorporating elastic sheet-Eke composite according to the present invention; 
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Figure 15 is a schematic view illustrating a sixth embodiment of a method 
and equipment according to the present invention for making a fourth embodiment 
of the elastic sheet-like composite according to the present invention; 

Figure 16 is a perspective view of the fourth embodiment of the elastic 
sheet-like composite according to the present invention made by the method and 
equipment illustrated in Figure 15; 

Figure 17 is a perspective view of a fifth embodiment of the elastic sheet- 
like composite according to the present invention that can be made by the method 
and equipment illustrated in Figure 15; and 

Figure 18 is a schematic view illustrating a sixth embodiment of a method 
and equipment according to the present invention for making sixth and seventh 
embodiments of the elastic sheet-like composite according to the present invention. 
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p n ^1«rf Description . 

Referring now to Figure 1 of the drawing, there is schematically illustrated a 
first embodiment of a method and equipment according to the present invention for 
making a first embodiment of an elastic sheet-like composite 10 according to the 
present invention which is illustrated in Figures 2 and 3. 

Generally the method illustrated in Figure 1 involves providing a first sheet 
12 of flexible material; forming the first sheet 12 of flexible material to have arcuate 
portions 13 projecting in the same direction from spaced anchor portions 14 of the 
first sheet 12 of flexible material; extruding spaced generally parallel elongate 
strands 16a of molten thermoplastic material that is resOiently elastic when cooled 
onto the anchor portions 14 of the first sheet 12 of flexible material to form 
resXeatry elastic strands 1 6 thermally bonded to and extending between the anchor 
portions 14 of the first sheet 12 of flexible material with the arcuate portions 13 of 
the first sheet 12 of flexible material projecting from corresponding elongate side 
sur&ce portions 18 of the strands 16; and cooling and solidifying the strands 16. 

As illustrated in Figure 1, the equipment for performing the method includes 
first and second generally cylindrical corrugating members 20 and 21 each having an 
axis and including a multiplicity of spaced ridges 19 defining the periphery of the 
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eonugating member 20 or 21, the ridges 19 having outer surfaces and defining 
spaces between the ridges 19 adapted t receive portions of th ridges 19 of the 
other eonugating member in meshing relationship with the first sheet 12 of flexible 
material therebetween; means for mounting the corrugating members 20 and 21 in 
5 a»aIlypar«ndrdatioiis^ 

means for rotating at least one of the cormgatmg members 20 or 21 so that when 
the first sheet 12 of flexible material is fed between the meshed portions of the 
ridges 19 the first sheet 12 of flexible material will be generally conformed to the 
periphery of the first corrugating member 20 to form arcuate portions 13 ofthefirst 
10 sheet 12 offlexible material in the spaces between the ridges 19 of the first 
corrugating member 20 and to form anchor portions 14 of the first sheet 12 of 
flexible material along the outer surfaces of the ridges 19 of the first corrugating 
member 20; means (U., including the surface of the first corrugating member 20 
being roughened by being sand blasted or chemically etched and being heated to a 
15 temperature generally in th C range of 25 to 150 Fahrenheit degrees above the 
temperature of the first sheet 12 offlexible material) for retaining the formed first 
sheet 12 offlexible material along the periphery of the first corrugating member 20 
for a predetermined distance after movement past the meshing portions of the ridges 
19; means in the form of an extruder feeding a die 22 with a changeable die plate 23 
20 (seeRgure 7) whh spaced thrcnigh openmgs 40 for extmdmg resffientty d 
thermoplastic material (e.g., elastomericpolyester, polyurethane, polystyrene- 
potyiso^e-porystyrene, porystyrene-porybutemene-polystyrene or polystyrene- 
^Wc&Vto*W™>V0\yXyTzne, or the elastomeric potyolefin described in 
EuropeanPatent AppHcationNo. 0,416815, the content whereof is incorporated 
25 herein by reference, or the elastomeric low density polyethylene sold by Dow 

Chemical under the trade name "Engage" which is made using Inshe" technology) 
to form a multiplicity of generally parallel dongatemohen strands 16a of the 
recently elastic thermoplastic material extending in generally paralld spaced 
rdationshipandforposmoning«emoh« 
30 the first sheet 12 of flexible material along the periphery of the first corrugating 
member 20 whhm Ae preddenrnned distance. Also, that equipment further 
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includes a generally cylindrical cooling roll 24 having an axis; means for rotatably 
mounting the cooling roll 24 in axiaily parallel relationship with the corrugating 
members 20 and 21 with the periphery of the cooling roll 24 closely spaced from 
and ^"™£ a nip with the periphery of the first corrugating member 20 at the 
5 predetermined distance from the meshing portions of the ridges 19; and means 
including a nipping roller 25 for moving the elastic sheet-Glee composite 10 for a 
predetermined distance around the periphery of the cooling roll 24 past the nip with 
the strands 16 in contact with the cooling roll 24 to cool and solidify the strands 16. 
The structure of the elastic sheet-like composite 10 made by the method and 
10 equipmem illustrated in Figure 1 is best seen in Figures 2, 3 A and 3B. The elastic 
sheet-like composite 10 comprises the multiplicity of generally parallel elongate 
strands 16 of resiliency elastic thermoplastic material extending in generally parallel 
spaced relationship. Each of the strands 16 is generally cylindrical and has opposite 
elongate side surface portions 26 (See Figure 3A) that are spaced from and are 
l5 adjacent the elongate side surface portions 26 of adjacent strands; and each of the 
strands 16 also has corresponding opposite first and second elongate surface 
portions 18 and 28 extending between its opposite elongate side surface portions 
26. The spaced anchor portions 14 of the first sheet 12 of flexible material are 
thermally bonded at first sheet bonding locations to longitudinally spaced parts of 
20 the strands 16 along their first elongate surface portions 18, and the arcuate 

portions 13 of the first sheet 12 of flexible material project from the first elongate 
surface portions 18 of the elastic strands 16 between the first sheet bonding 
locations. The first sheet bonding locations are spaced about the same distances 
' from each other and aligned in generally parallel rows extending transverse of the 
25 strands 16 to form continuous rows of the arcuate portions 13 projecting about the 
same distance from the first surface portions 18 of the strands 16. Because the 
elastic strands 16 have been extruded in molten form onto the anchor portions 14 of 
the first sheet 12 of flexible material they can be pressed onto the anchor portions 
14 of the first sheet 12 by the spacing between the ridges 19 on the first corrugating 
30 member 20 and the periphery of the cooling roll 24, in which case the molten 

strands 16 form around and are indented by the arcuate convex adjacent surfaces of 
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the anchor portions 14. The bonds between the strands 16 and the anchor portions 
14 at the first sheet bonding locations extend along the entire parts of the strand's 
surfaces that are closely adjacent the anchor portions 14. As is illustrated in Figure 
3B, those parts of the strand's surfeces that are dosely adjacent the anchor portions 
5 14 can be widened along the surfeces of the anchor portions 14 by the indentations 
0 fthe$tran«fal6bytheanch(ffportionsl4. Thtis the areas ofbonding between the 
strands 1 6 and the anchor portions 14 are at least as wide and can advantageously 
be made wider between their opposite elongate side surface portions along their 
sheet bonding locations than between their sheet bonding locations at the anchor 

10 portions 14. 

Alternative structures that could be provided for the elastic sheet-like 
composite 10 include spacing the ridges 19 around the corrugating members 20 and 
21 to produce repetitive patterns of different spadngs between the anchor portions 
14 of the first sheet 12, thereby causing the continuous rows of the arcuate portions 

15 - 13 to project at different distances from the first surfece portions 18 ofthe strands 
16. 

Figure 4 illustrates a second embodiment of a method and equipment 
according to the present invention for making a second embodiment of an elastic 
sheet-like composite 30 according to the present invention, which sheet 30 is 
20 illustrated in Figures 5 and 6. The method illustrated in Figure 4 is somewhat 

similar and uses much ofthe same equipment as is illustrated in Figure 1, and similar 
portions of that equipment have been given the same reference numerals and 
perform the same functions as they do in the equipment illustrated in Figure 1 . In 
addition to the general method steps described above with reference to Figure 1 , the 

25 tnethrifflustratedtoFig^ 

second sheet 32 of material (e.g., polymeric or other material that could be a sheet 
or film or could be a nonwoven layer); faming the second sheet 32 of material to 
have arcuate portions 33 projecting m the same direction from spaced anchor 
portions 34 f the second sheet 32 of material; and positioning the spaced anchor 

30 portions 34 ofthe second sheet 32 of material in dosely spaced opp shion to the 
spaced anchor portions 14 of the first sheet 12 of flexible material with the arcuate 
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"portions 13 and 33 of the first and second sheets 12 and 32 of material projecting in 
pposhe directions; and the extruder die 23 extrudes the spaced generally parallel 
elongate strands 16a of molten thermoplastic material between and onto the anchor 
portions 14 and 34 of both the first and second sheets 12 and 32 of material to form 
resOiently elastic strands 16 bonded to and extending between the anchor portions 
14 and 34 of both the first and second sheets 12 and 32 of material with the arcuate 
portions 13 and 33 of the first and second sheets 12 and 32 of material projecting in 
opposite directions from opposite corresponding first and second elongate side 
surface portions 18 and 28 of the strands 16. 

The equipment illustrated in Figure 4, in addition to the first and second 
corrugating members 20 and 21, and the extruder 22 which are operated in the 
manner described above with reference to Figure 1, further includes third and fourth 
generally cylindrical corrugating members 36 and 37 each having an axis and 
including a multiplicity of spaced ridges 38 defining the periphery of the corrugating 
member 36 or 37, the ridges 38 having outer surfaces and defining spaces between 
the ridges 38 adapted to receive portions of the ridges 38 of the other corrugating 
member 36 or 37 in meshing relationship with the second sheet 32 of flexible 
material therebetween; means (which could be provided by a frame, not shown) for 
mounting the third and fourth corrugating members 36 and 37 in axially parallel 
relationship with portions ofthe ridges 38 in meshing relationship; means for 
rotating at least one ofthe third and fourth corrugating members 36 and 37 so that 
when the second sheet 32 of material is fed between the meshed portions ofthe 
ridges 3 8 the second sheet 32 of material will be generally conformed to the 
periphery ofthe third corrugating member to form arcuate portions 33 ofthe 
second sheet 32 of material in the spaces between the ridges 38 ofthe third 
corrugating member 36 and to form anchor portions 34 of the second sheet 32 of 
material along the outer surfaces ofthe ridges 38 ofthe third corrugating member 
* 36; and means (Lc, including the surfece ofthe third corrugating member 36 being 

texturized or roughened by being sand blasted or chemically etched and being 
> h eatedtoaten M )eraturegeneraUymmerangeof25tol50Fan^ 

above the temperature ofthe first sheet 32 of flexible material) for retaining the 
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fonned second sheet 32 of material along the periphery f the third corrugating 
member 36 for a predetermined distance after movement past the meshing portions 
of the ridges 38 of the third and fourth corrugating members 36 and 37. The third 
corrugating member 36 is rationed m spaced relationship from the first 

5 corrugating member 20 so that the extruder die 22 positions the mohen strands 16a 
on the anchor portions 14 and 34 of both the first and second sheets 12 and 32 of 
material along the peripheries ofthe first and third corrugating members 20 and 36 
whhm the predeterrmned distance. Air ducts 39 are provided to blow streams of 
cool air against opposite sides ofthe elastic sheet-like composite 30 to solidify the 

10 strands 16a and the bond between the strands 16a and the anchor portion 14 and 34 

ofthe sheets 12 and 32. 

The structure ofthe elastic sheet-like composite 30 made by the method and 
equipment illustrated in figure 4 is best seen in Figures 5 and 6. The elastic sheet- 
like composite 30 comprises the multiplicity of general* paraUd dongate strands 
15 1 6 of recently elastic thermoplastic material extending in generally parallel spaced 
relationship. Each of the strands 16 has opposite elongate side surface portions 26 
(See Figure 6) that are spaced from and are adjacent the elongate side surface 
portions 26 of adjacent strands; and each ofthe strands 16 also has corresponding 
opposite first and second elongate surface portions 1 8 and 28 extending between its 
20 opposite elongate side surface portions 26. The spaced anchor portions 14 ofthe 
first sheet 12 of flexible material are thermally bonded at first sheet bonding 
locations to longitudinally spaced parts ofthe strands 16 along their first elongate 
surface portions 18, and the arcuate portions 13 ofthe first sheet 12 of flexible 
material project from the first elongate surface portions 18 ofthe elastic strands 16 
25 between the first sheet bonding locations. The second sheet 32 of material has its 
spaced anchor portions 34 thermally bonded at second spaced sheet bonding 
locations to loi^dinauy spaced parts of me strands 16 along their second 
elongate surface portions 28, and has its arcuate portions 33 projecting from the 
second elongate surface porti ns 28 of the elastic strands 16 between the second 
30 sheet bonding locations. The first and second sheet bondingl cations are opposed 
to each other, are spaced about the same distance, from each other, and are ahgned 



•15- 



WO M/34264 PCT/US9S70S817 

in generally parallel rows extending transverse f the strands 16 to form continuous 
rows of the arcuate porti ns 13 and 33 projecting about the same distances from the 
first and second surface portions 18 and 28 of the strands 16. Because the elastic 
strands 16 have been extruded in molten form onto the anchor portions 14 and 34 
5 of both the first and second sheets 12 and 32, the molten strands 16 can form 
around and be indented on opposite sides by the arcuate convex adjacent surfcces 
of the anchor portions 14 and 34. The bonds between the strands 16 and the 
anchor portions 14 and 34 at the first and second sheet bonding locations extend 
along the entire parts of the strand's surfaces that are closely adjacent the anchor 
10 portions 14 and 34, which parts can be widened along the surfaces of the anchor 
portions 14 and 34 by the indentations of the strands 16 by the anchor portions 14 
and 34. Thus, the areas of bonding between the strands 16 and the anchor portions 
14 and 34 are at least as wide and can be wider between their opposite elongate side 
surface portions along their sheet bonding locations than between their sheet 
15 bonding locations at the anchor portions 14 and 34. 

Alternative structures that could be provided for the elastic sheet-like 
composite 30 Cm addition to the alternate structures noted above for the sheet like 
composite 10) include spacing the anchor portions 14 of the first sheet 12 and the 
anchor portions 34 of the second sheet 32 at different spacings along the strands 16 
20 and/or causing the continuous rows of the arcuate portions 13 and 33 to project at 
different distances from the first and second surface portions 18 and 28 of the 
strands 16; or causing one of the sheets 12 or 32 to be discontinuous along its 

length, or across its width. 

Figure 7 illustrates the face of the die 22 through which the molten strands 

25 16a of molten thermoplastic material are extruded. The die 22 has spaced openings 
40 (e.g^ 0.762 millimeter or 0.03 inch diameter openings spaced 2.54 millimeter or 
0.1 inch center to center) in its die plate 23 preferably formed by the known 
electrical discharge machining technique. The-die plate 23 is retained in place by 
the bohs 4 1, and can be easily replaced with a die plate with openings of different or 

30 varied sizes, which penings are spaced on different r varied centers to produce a 
desired pattern of strands from the die 22. 
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Figure 8 illustrates an elastic sheet-like composite 30b similar to that 
illustrated in Figures 5 and 6 and in which similar parts are identified with similar 
reference numerals except for the addition of the suffix V. Figure 8 shows one of 
many possible variations* the $i>acmg and dianeten of the st^ 
5 cause the elastic sheet-Eke composite 30b ^ stretched longitudinally of 
strands 16b to be under greater or lesser tensions across its width normal to the 
strands depending on the spacing and or diameters of the strands 16b. 

Figure 9 fflustrates athird embodiment of a method and equipment 
according to the present invention for making the elastic sheet-like composite 3 0 
10 according to thepresent invention. The method illustratedin Figure 9 is quite 
similar to and uses most of the same equipment as is illustrated in Figure 1, and 
similar portions of that equipment have been given the same reference numerals and 
perform the same functions as they do in the equipment illustrated in Figure 1 . In 
addition to the general method steps described above with reference to Figure 1, the 
15 method illustrated in Figure 9 further generally includes the steps of providing a 
second sheet 32a of stretchable flexible material that when stretched wul retain most 
of the shape to which it is stretched; and 

positioning one surface of the second sheet 32a of flexible material in closely spaced 
opposition to the spaced anchor portions 14 of the first sheet 12 of flexible material 
20 on the side of the spaced anchor portions 14 opposite the arcuate portions 13 of the 
first sheet 12 of flexible material so that the extruder die 22 extrudes the spaced 
generally parallel elongate strands of molten thermoplastic material between and 
onto both the anchor portions 14 of the first sheet 12 of flexible material and the 
adjacent surface of the second sheet 32a of flexible material to form recently 
25 elastic strands 16 bonded to and extending between the anchor portions 14 of the 
first sheet 12 of flexible material and extending along and bonded to spaced 
locations along the surface of the second .sheet 32a of flexible material opposite the 
anchor portions 14 of the first sheet 12 of flexible material; and then stretching the 
clastic sheet-Eke composite 32a longitudinally of the strands 16 after they are 
30 cooled and solidified to permanently stretch the second sheet 32a of flexible 
material so that upon elastic recovery of the strands 16, the second sheet 32a of 
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"flexible material will have arcuate portions 33 projecting from corresponding side 
surface portions 28 of the strands 16. 

The equipment illustrated in Figure 9, in addition to the first and second 
corrugating members 20 and 21, the extruder and extruder die 22, the cooling and 
5 nipping rollers 24 and 25 which are operated in the manner described above with 
reference to Figure 1, further includes a nipping roller 42 that by rotation of the 
cooling roll 24 allows the second sheet 32a of flexible material to be fed into the nip 
between the cooling roll 24 and the first corrugating member 20, a pair of nipping 
rollers 44 and 45 (the roller 44 of which may be heated so that it heats the second 
10 sheet 32a after it is attached to the strands 16 in that nip if that is desired or needed 
to process the composite 30), and a pair of nipping rollers 46 that are rotated at a 
surface speed sufficiently filter than that of the nipping rollers 44 and 45 to stretch 
the second sheet 32a in the manner described above, so that after the elastic sheet- 
like composite 30 moves past the nipping rollers 46 the strands 16 will return to 
"15 their normal or un-stretched length, and the second sheet 32a of flexible material 
will have arcuate portions 33 projecting from corresponding side surface portions 
28 of the strands 16. The flat, non-corrugated second sheet 32a could, for example, 
be made of 3M brand porous film (XMO-8-044), which is a stretchable porous 
polymeric film material that when stretched will retain most of the shape to which it 
20 is stretched and for which the roller 44 should be heated to facilitate such 

stretching; or alternatively could be made of material that has been compacted (e.g., 
compacted or shortened along its length at up to a 4 to 1 ratio so that its compacted 
length can be only one quarter or less than the original length) using the Micrex 
process described above which allows for longitadinal stretching of the second 
25 sheet 32a after it is bonded to the strands 16, and normally does not benefit from 

the roller 44 being heated. 

Figures 10 and 11 illustrate a fourth embodiment of a method and 
equipment according to the present invention for making an elastic sheet-like 
composite 50 according to the present invention. The elastic sheet-like composite 
30 50 has p rtions that are similar to corresponding portions f the elastic sheet-like 
composite 10, and have been given the same reference numerals with the addition of 
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10 



thesuffix-c". The method illustrated in Figures 10 and 11 uses some of the same 
equipment as is illustrated in Figure 1, and similar portions f that equipment have 
been given the same reference numerals and perform the same functions as they do 
in the equipment illustrated in Figure 1 . The first and second corrugating members 
20 and 21 ofTigure 1, however, have been replaced by first and second cylindrical 
conugaiing members or rollers 5 1 and 52 each having an axis and including a 
phiralhvofgeneralry atmular, d s P aced 
elongate ridges 53 around and defining its periphery, with the ridges 53 having 
outer surfaces and defining spaces between the ridges 53 adapted to receive 
portions of the ridges 53 of the other corrugating member 51 or 52 in meshing 
relationship with the sheet of flexible material 1 2a between the meshed portions of 
theridges53. The corrugating members 51 and 52 are mounted in axially parallel 
relationship to mesh portions of the ridges 53 of the corrugating members 51 and 
52. While neither corrugating member 51 or 52 need be rotated (Le., the sheet of 
; • flexible material 12c could be pulled between fixed guides shaped like the adjacent 
and other portions of the corrugating members that are contacted by the sheet of 
flexible material 12c at any one time), preferably at least the corrugating member 51 
is rotated; and the sheet of flexible material 12c is fed between the meshed portions 
of the ridges 53 of the corrugating members 51 and 52 to generally conform the 
o sheet of flexible material 12c to the periphery of the first corrugating member 5 1 
and form the arcuate portions 13c of the-sheet of flexible material 12c in the spaces 
betweenthe ridges 53 of me first corrugating member 51 and the generally parallel 
anchor portions 14c of the sheet of flexible material 12c along the outer surfaces of 
' the ridges 53. The formed sheet of flex&le nuterial 12c h retained along the 
!5 periphery of the first corrugating member 51 after separation of the ridges 53; the 
spaced strands 16c of extruded molten elastic thermoplastic material from the die 
22 are deposited along the formed sheet of flexible material 12c along the periphery 
of the first corrugating member 51 while the die is reciprocated axially of the 
corrugating members 51 and 52 so that the strands 16c f rm an undulating or 
30 generally sinusoidal or similar pattern with the strands bridging or extending 

between a plurality of the anchor portions 14c (i.e., at least two and, as illustrated, 
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ibxce anchor portions 14c), so that the molten strands partially envelope and adhere 
to the arcuate anchor portions 14c of the sheet of flexible material 12c at spaced 
anchor locations, after which the elastic sheet-like composite 50 is separated from 
the first corrugating member 5 1 and carried partially around the cooling roU 25 to 
S complete cooling and solidification of its strands 16c. 

The elastic sheet-like composite 50 made by the method illustrated in 
Figures 10 and 11 differs from the elastic sheet-like composite 10 made by the 
method illustrated in Figure 1 in that the rows of bonding locations 18c and the 
rows of arcuate portions 13c of the sheet of flexible material 12c projecting from 
0 the strands 16c extend longimdinallym what « called me machme^ 

the elastic sheet-like composite 50 instead of in what is called the cross direction or 
transversely across the elastic sheet-like composite as do the arcuate portions 13 in 
the elastic sheet-like composite 10l Also, while the plurality of generally parallel 
elongate extruded strands 16c of resiliency elastic thermoplastic material extend in 
15 generally parallel spaced relationship with each of the strands 16c having opposite 
elongate side surface portions that are spaced from and are adjacent the elongate 
side surface portions of adjacent strands 16c, the strands 16c extend in a parallel 
undulating, generally sinusoidal pattern with the strands bridging or extending 
between a plurality of the anchor portions 14c, rather than in a generally straight 
20 lines as do the strands 16in the elastic sheet-like compositelO. 

Figure 12 illustrates a fifth embodiment of a method and equipment 
according to the present invention for making the elastic sheet-like composite 10 
according to the present invention. The method illustrated in Figure 12 is quite 
Mar to, and uses most of the same equipment as, the method illustrated in Figure 
25 9; and similar portions of that equipment have been given the same reference 

numerals and perform the same functions as they do in the equipment illustrated in 
Figure 9. As a modification of the general method steps described above with 
reference to Figure 9, the method illustrated in Figure 12 does not use either the 
first sheet 12 of flexible material or the first corrugating member 21. The second 
30 sheet 32a of stretchable flexible material that when stretched will retain most of the 
shape to which it is stretched has one surface placed in closely spaced opposition to 
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the ridges 19 on the ridged corrugating member 20 so that the extruder die 22 
extrudes the spaced generally parallel el ngate strands of molten thermoplastic 
rnatcrial therebetween which are pressed by the ridges 19 onto the adjacent surface 
of the second sheet 32a of flexible material to form resifiently elastic strands 16 
5 bondedtoatuJexter^betweenspacedtecation^ 

sheet 32a of flexible material; and then stretching the sheet-like composite 32a 
longitudinally of the strands 16 after they are cooled and solidified to permanently 
strctchthe second sheet 32a of flexible material so that upon elastic recovery of the 
strands 16, the second sheet 32a of flexible material will have arcuate portions 33 
10 projecting from corresponding side surface portions 28 of the strands 16. The 
equipment illustrated in Figure 12 includes the second corrugating member 20, the 
extruder 22 and extruder die 23, the cooling and nipping rollers 24 and 25 which 
are operated in the manner described above with reference to Figure 1 ; the nipping 
roller 42, the pair of nipping rollers 44 and 45 (the roller 44 may or may not be 
15 heated depending on the type of second sheet 32a being processed as noted above), 
and the pair of tipping rollers 46, all of which are operated in the manner described 
above whh reference to Figure 9, so that after the elastic sheet-like composite 1 0 
moves past the nipping rollers 46 the strands 16 will return to their normal or un- 
stretched length, and the second sheet 32a of flexible material will have arcuate 
20 portions 33 projecting from correspondmg dde surface portion 28 of th^ 
16. 

Figure 13 illustrates a disposable garment or diaper 60 including a 
conventional flexible «rvering layer 62, and a layer 64 of conventional moisture 
absorbent padding 64 adhered to an inner surface of the covering layer 62. Two 

25 elongate strips 61 of the elastic sheet-like composite 10 illustrated in Figures 1, 2, 
and 3 in which the strands 16 extend longitudinally of the strips 61 are adhered 
along the inner surface of the covering layer 62 along the edges that will form the 
legopeningsofthediapereowhenhisused. Also, two strips 63 of the elastic 
sheeMike composite 30 illustrated in figures 5 and 6 in which the strands 1 6 extend 

30 longitudinally of the strips 63 are adhered along the outer surface of the covenng 
layer 62 along the edges that will form the waist opening of me diaper 60 when rus 
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used. The outer surfaces of the first sheets 12 of flexible material n the two strips 
61 of the elastic sheet-like composite 10 are adhered (while the strands 16 are under 
tension to flatten the two strips 61) surface to surface with the inner surface of the 
flexible covering layer 62 along the edges of the covering layer 62 that define the 
leg openings for the diaper 60 when the diaper 60 is in use so that the strands 1 6 
cause the flexible covering layer 62 to have arcuate portions 65 projecting away 
from the elastic strands 16 corresponding to the arcuate portions 13 of the two 
strips 61 of the first sheet 12 of flexible material Similarly, the outer surfaces of the 
first sheets 12 of flexible material of the two strips 63 of the elastic sheet-like 
composite 30 are adhered (while the strands 16 are under tension to flatten the 
strips 63) surface to surface with the outer surface of the flexible covering layer 62 
along opposite edges thereof that define the waist opening of the diaper 60 when 
the diaper 60 is in use so that the strands 1 6 cause the flexible covering layer 62 to 
have arcuate portions 66 projecting away from the elastic strands 16 corresponding 
to the arcuate portions 13 of the first sheet 12 of flexible material. A sheet 67 of 
conventional loop material or nonwoven fibers or material that are bonded internally 
of the sheet either replaces the outer of the first or second sheets 12 or 32 of 
flexible material, or such a sheet 67 is adhered to the outer surface of the outer of 
the first or second sheet 12 or 32 of flexible material on the strip 63 of the elastic 

zo sheet-like composite 30 at one end of the diaper. That sheet 67 of loop or 

nonwoven material provides a loop fastener portion adapted to be engaged by hook 
fastener portions 68 of the type described in U.S. Patent No. 4,894,060 (the content 
whereof is incorporated herein by reference) positioned or carried on the ends of 
tabs 69 at the other end of the diaper 60 to afford closing and opening of the diaper 

25 60. 

Among many alternative structures that could be provided for the disposable 
garment or diaper 60, the two strips 61 could be of the elastic sheet-like composites 
30 or 50 illustrated in Figures 4, 5, and 6 or 10 and 1 1 respectively and/or the two 
strips 63 could be of the elastic sheet-like composites 10 or 50 illustrated in Figures 
30 1, 2, and 3 or 10 and 1 1 respectively. The two strips 63 could be adhered to the 
inner surface of the of the flexible covering layer 62, and the tabs 68 could be 
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lengths fprcaure sensitive adhesive coated tape adapted to adhere to the outer 
surface of the flexible covering layer 62. 

Figure 14 illustrates an assembly 70 from which can be made disposable 
garments either in the form of diapers, training pants, or adult incontinence briefs. 
5 Theasse^tyTOwasmadeusmgO)^ 

composite 10 illustrated in figures 2 and 3 modified (as was described with 
reference to Figure 8) so that the strands 1 6 are more closely spaced and/or are 
optionally larger in diameter adjacent opposite edges 74 of the length 72 
(ahenurively the length 72 could be of the elastic sheet-Eke composite 30), and (2) 
10 aplurality of dongate strips 75 ex^ 

75 are of the elastic sheet-like composite 10 illustrated in Figures 2 and 3 in which 
the strands 16 extend longh^dinally of the strips 75 (aheratively the strips 75 could 
be made of the elastic sheet-like composite 50 or of other conventional elastic 
material used in this type of product). The first sheet 12 of flexible material 
15 included in the continuous length 72 of the elastic sheet-like composite 10 could be 
of a non elastic or of an elastic polymeric sheet material. Pre-cut pieces of 
conventional moisture absorbent padding 76 extending transverse of the continuous 
length 72 between its edges 74 are adhered m spaced rdarior,ship to the continuous 
lengm72 W itssideonwhichhsstrandsl6extencL The outer surfaces of the 
20 first sheets 12 of flexible material onthe strips 75 are adhered to the continuous 
length 72 over its side on which hs strands 16 extend. That adhesion is done whde 
the strands 16 of both the strips 75 and the length 72 are under tension to flatten the 
two strips 75 and the length 72. The strips 75 are thus adhered along the opposite 
sides of each of the spaced pieces of padding 76 that are extending transverse of the 
25 lengm72andalongwhichwfflbefonnedmelegopenmgsforme 

tttming pants to be made incorporating the pieces of padding 76. The strands 16 of 
the strips 75 cause the length 72 to have arcuate portions 78 along the strips 75 that 
project away from those elastic strands 16 and are oriented at right angles to the 
arcuateportiomnmtheta^^^ M* 0- 

between the adjacent pieces of padding 76 and between adjacent strips 75 
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therebetween and adding to the side of length 72 opposite the pieces of padding 76 
two projecting tabs and a sheet of nonwoven fibers that are bonded internally of the 
sheet or other loop material similar to and located as the tabs 69 and the sheet of 
nonwoven fibers or loop material 67 illustrated in Figure 12. Alternatively if 
5 training pants are to be formed, the length 72 and pieces of padding 76 can be 
folded loiigtaxdinally of the lei»gth 72 to bring its edges 74 together with the folded 
padding 76 enclosed by the folded length 72, and portions 80 of the length 72 that 
will then be adjacent each other on opposite sides of the folded pieces of padding 76 
can be attached together adjacent and for a short distance normal to the edges 74 by 
i0 various means such as adhesives, chemical bonding, beat sealing, sonic welding, etc. 
The folded length 72 can be cut apart through the sealed portions 80 midway 
between the adjacent pieces of padding 76 and between the adjacent strips 75 
therebetween to form individual training pants, each incorporating one of the pieces 
of padding 76 and two of the strips 75 around its leg openings. 
15 Figure 15 illustrates a sixth embodiment of a method and equipment 

according to the present invention that can be used for making the fourth and fifth 
embodiments of elastic sheet-like composite 90 and 100 according to the present 
invention respectively illustrated in Figures 16 and 17. 

The equipment illustrated in Figure 15 includes first and second generally 
20 cylindrical bonding rollers 82 and 83 each having an axis and a periphery around 
that axis denned by rirairnferentially spaced ridges 85 generally parallel to the axes 
of the bonding rollers 82 and 83; means such as a frame for the equipment (not 
shown) for mounting the bonding rollers 82 and 83 in axiaHy parallel relationship 
with the peripheries of the bonding rollers 82 and 83 defining a nip therebetween; 
25 means provided by a pair of sheet compacting devices 86 and 87 (e.g., the devices 
commercially designated "Mierex/Microcreper" equipment available from the 
Micrex Corporation, Walpole, MA, which crinkles and compresses the fibers or 
materials of a sheet to form a sheet that is compacted in a first direction along its 
surfaces and can be easily expanded in that first direction by partial straightening of 
30 the fibers in the sheet) each adapted for receiving a sheet 88 or 89 of flexible 
material having opposite major surfaces; compacting that sheet 88 or 89 in a first 
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• , a e along its direction of travel through the 

directi n parallel to its major surfaces (i.e., along «s 
7t 8 6 or 87) so thatthefirst and second compacted sheets 91 and 92 have 

therangeofUtoover4tun ^ sheets 91 and 92 of flexible arterial into 
5 for feeding the first and second compacted sheets 91 ano 

the mp m opposed reWonsmp ™* essentially the 

ro Uen82andM;ar^meansmthefoimofanextruoer 

Leas meeker 22 described above for e^^ 
» L^SoftheresiUent^ 

W ^^^^^^ 

. of the first and second compacted sheets si "no " 

opposed suffices of them* , h ^^ rollers 82 and S3 with the 

.^in^nipbetwemfterW^secondboningronersSJ^ 

^Sextending^efirstdr^nUongU-to^^^^ 
^Wisreuined-ong^peHphetyof^bor^groIlerSJby.^ 

irlLLc nta, and whenthe compacted sheets 9, and « and the ^ 95 
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adjacent strands 95, and each of the strands 95 also having corresponding opposite 
^^^e^^portions — berweeatta pposnedo^ate 

^^porte^Wtonm^'eco-i"^ 51 '" 091 '* -92 ^ 
aodb U materUl having opposhe major and being compacted in a firs. 

5 ^onaio^tos.to^.0 that kefirs, and secor^cornpa^theets^ 

„ dMa nb, tended ut^firs, lection in^nnge ofl.. to ova4 «rnes,« 

^ Uose to, and second compacted 9, and 92 are respect^— 
handed to the firs, and second Ungate arrface poruons 
„ spaerfbondh^or^thestr^e^^ 

first direction. . , 

TU^rn-tillustratedinRgur. IS can be operated with on!, one of the 

of the generally P^ longer* exrraded arands 95 of resffiemiy elastic 
^asfcrr^ending ..e^^^"^-"* 

on ,comp«ted*ee«»»cr92C.denta«d»she«t9 1 » the dr^g) of flexible 
20 rn^toUcornp^toanrstdir^onalonghssurr^so^th. 

,^«9I««-l- — ^« — 

„ w 4r^tee^«dleng*tou«todh«non. The compacted she« 9! 

or92 Utr^ bonded to the first elongate surface portions of the strands at 
direction. 

Figure IS Bustnte. . sixth «r*odisnent of . tr^ art eourpmen. 
^^.o^pr.s.mmven.io.toc^beus.dfbrmak^ 

^^eomposh^O.itdlOOresp.tavelya^^ 
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entire lengths. 

j3 oavuis r.„ m .i mc onu«ate4fi« »^e«s 12 of different 

^eri^inctodm l O)3Mta^po^toCXMO*^),P)o» 

30 :^l^^^-^ te ^ sbovein,hs ^ p,, 
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had good elastic properties and did not neck down when extended within the limit 

of straightening the first sheets 12. 

f«tnole 2: Elastic sheet-like composite similar to the elastic sheet-like 
composite 30 illustrated in Figure 5 was made using the same mixture in the 
5 extruder22describedmtheprec^ 

ten strands 16 per inch of that material having diameters of about 0.05 centimeter or 
0.020 inch were applied by equipment «muartothatfflustratedinF.gure9toa 
corrugated first sheet 12 of nonwoven flexible material comprising polypropylene 
staple fibers thermally point bonded together, and a xion-corrugated second sheet 
10 32aof3Mbrandporousfilm(XMO-8-^ 

polymeric film material that when stretched will retain most of the shape to which h 
is stretched, to form the structure extending from the periphery of the roll 24 to the 
rollers 44 and 45 in Rgure 9. The two sets of rollers 44, 45 and 46 were not used; 
rather that structure was manually stretched to provide the function of the rollers 
« 44, 45 and 46. The resulting elastic sheet-like composite 30 had arcuate portions 
33 of ft* sheet 32a projecting from corresponding side surface portions 28 of the 
strands 16 on the side of the strands 16 opposite the sheet 12 of nonwoven flexible 
material, thus providing the elastic strands 1 6 between the corrugated nonwoven 
sheet 12 and the corrugated porous film sheet 32a. The resulting sheet material 30 
20 had good elastic properties and did not neck down when extended within the limit 
of straightening the first and second sheets 12 and 32a. 

Example^: Elastic sheet-like composite similar to the elastic sheet-like 
composite 10 illustrated in Figure 2 was made using equipment similar to that 
illustrated in Figure 1. A thermo-plastic rubber commerciany available under the 
25 trade name "Kraton G1657X" from Shell Chemical Company, A Division of Shell 
Oil Company, Atlanta, GA, was placed in the extruder 22 to form the strands 1 6. 
About ten strands 16 per inch of that material at a basis weight of 20 grams per 
square meter were applied by the equipment to a corrugated first sheet 12 ofloop 
material formed f 0.8 ounces per square yard spunbond polypropylene 
30 commercially available under the trade name Tiberweb Celestra" from FiberWeb 
North America, Inc.. Simpsonville, South Carolina. That material was compacted 
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approximaely 30% using the Micrex process desoibed above which softened the 
BUM and puced » micro soared loop pattern in the cross direct,™ of the 
material that >11 owed for longitudinal stretching cftta material and 
engagement of hooks so that the material provided the loop portion of a hook and 
5 loop fawner. The first sheet 12 was corrugated in the cross direction b«ween the 
ecmpto roller. 20 and 21 to form 7 ctmuganon, per inch, then tended ..the 
^ ,6 by the ridge, 19 in a rip between the corrugation roll 20 and th. smooth 
chHlroll24. The ccrrogitiOTroB 21 was it about 190 F; the corrugation toll 20 
w.s.t.bout 230 F.andtne chill roll 24 was ataboutSSF. The line speed was 

430F The sheet of loop nuterial 10 produced was soft, breathable and 

inch in height and width, was stretehable in the tnaohine direction ad had good 
** properties, and did not neck down when extended to straighten the firs, sheet 
,5 ■ . 12 and to extend the length of the first sheet 12. The sheet of loop material 10 
produced would have nany uses, including as a side panel and/or as the loop 
portion of a hook and loop fastener. 

ganpfcl: Elastic sheet-like composite similar to the elastic sheet-like 

* Figure ,2. except thattherwo pairs ofnipping rotters 44, 45 and 46 were not used. 
A thermc-plastic rubber commercially available under the trade name -Kraton 
G1657X- from Shell Chemical Company. ADivision of Shell Oil Company, 
AtllB ^<^w».u»«dmth.«xm.der22tof«mthes«nds 16. No firs, sheet 12 
• Aboaten^Wp^inchofthatnaterattotprovidedabasB 
25 ^ght^OgramspersQ^met^ofmes^nutoialwereapphedbyth. 
.^^.o.s^sheetsaof^n^^fonr^ofhvdro^angle 

RayorMyesterw*. a basis weigh. 56 grams per square meter commeraally 
^.eundermet^ename-VemecV^on-fi^Vere^ADivisiono 

j nten ^Pa P er.V7>lpol«.MA Thatnutenawascotnpaetedapproxunately 
3, 40%a«,^compaa«dn«erUlcouldmenbea«endrf«2.5 n n«.« 

c„mp^lengm)»singm«M i cr«proc«sd«cribed»bove which softened me 
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material and placed a micro structured loop pattern in the cross direction of the 
nomvoven material that allowed for longitudinal stretching of the material and 
engagement of hooks so that the material provided the loop portion of a hook and 
loop fastener. The second sheet 32a was bonded at spaced locations to the strands 
5 16 in the nip between the corrugation roU 20 and the smooth chill roll 24 by the 
ridges 19 of the corrugation member or roU 20. The corrugation roll 20 was at 
about 230 F, and the chill roll was at about 85 F. The fine speed was about 15 feet 
per i rfr"*« t and the melt temperature in the extruder 22 was about 425 F. The 
sheet of loop material produced was initially flat with the entire second sheet 32a 
10 lying against the strands 16, but was manually stretch in the machine direction and 
released so that the strands 16 returned to their original lengths and the portions of 
the second sheet 32a between the portions thereof attached to the strands 16 
formed arcuate portions 13 about 0.012 inch wide at the strands 16 and 
approximately 0.06 inch in height from the strands 16. Before such stretching, the 
15 loop material produced could be wound flat on a roll which produced a roll that 
was more dense and thus more easily shipped and stored than a roll of the same 
material after h was stretched and released. The elastic sheet-like composite 10 
thus produced was soft, breathable and inexpensive, had good elastic properties, did 
not neck down when extended to straighten the first sheet 12 and/or to extend the 
20 length of the first sheet 12, and was deemed useful as a side panel on a child or 
adult incontinent diaper or on a training pant, or as the loop portion of a hook and 
loop fastener, or as an elastic wrap. 

Examples: An elastic sheet-like composite similar to the elastic sheet-like 
composite 30 illustrated in Figure 5 was made using the equipment iflustrated in 
25 Figure 4. A thermoplastic rubber commercially available under the trade name 
•Kraton G1657X" from Shell Chemical Company, A Division of Shell Oil 
Company, Atlanta, GA, was used in the extruder 22 to form the strands 16. About 
ten strands 16 per inch of that material that had a basis weight of about 40 grams 
per square meter were extruded at a temperature of 450 degree F between two 
30 sheets 12 and 32 of spunbonded non-woven point bonded material that had a basis 
weight of 0.5 ounce per square yard and were commercially available under the 
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"Amoco BFX" identification 9.585A,fr°ni Amoco Fabric and Fiber* 
Company, Atlanta Ga. respectively, 

«f»n»g«««'»» bOT Were ^ aBo2 4 in opposed rd«i=»sbip 

opposite each otner ^36^20 feetperminute. The 

their surfaces between u» , adhered between the 

. * 6 and 20 at which the strands were *u» 

corrugating members 36 and 2U ^ ^ comlga ting 

— -rr 

15 members 21 and i ' w« ^ a. sheets 12 and 32 of material 

^rfeees to ferilitate their release from the sheets n 
chrome surfaces to tacmxa The resultant sheet of elastic material 

M P«- „ ^ 5 tnUTirneten. « - * 
^toetas, tad an overall thtetaesstm , rime . its)B . ai etched length, 

^ntaer^verysottan cte ^portion of a hook and lo°P 

tr'^W.^cytodricalperip^. The 
F^ure 15 "* ^^pofctbonded 
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Company, A Division of SoeO «. Company. Atlanta OK ™ useo ^ 
of 450 degree, fatoenheit between th. two compacted sheets 91 end 

,0^0 of a hoo* and .oop fa*ene, « ^ *• P-* » ^ ^ 
91 was used to form the elastic sheet-like composite. The 
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SOIduate *,« ral .d e ^on-C el «»0.5ozPPs (M n b =nd-WFib«W«bN O nh 
An»ica,ine^Simptonvule,SC. The two sheets 88 and 89 were compacted to 
JON of their original Ungth (2:1 compaction) by the Mcrex process descnbed 
5 aboveusing the sheet compacting devices 86 and 87. The compacted sheets 9! and 
92 were directed along me peripheries of me bonding roUers 102 and KB on 
oppo ^^ofmecur^ofn»hens^95 M Uu 1 us m t^mF 1 gure 1 8. A 

01657S- ftotn Shell Chemical Company. A Division of Shell Oil Company. Adanta 
,o G A.w«»sedmmee«n 1 der83tofomd«s^95.Ahou.»s OT nds95per 

fcch of that material** tad atasUwdght of aboW35 grams per square meter 

w «ex OT d«d»..^^of«<'^ Fatoa,hd,b ' tWeeB,he,WO 
compacted sheas 91 and 92 along the peripheric of |he bonding rollers 82 and 83. 
The bonding roller. 102 and 103 bonded the soands 95 to the compacted sheets 
15 - along ^ a ^leng^T»«re^«^c S hee..a«composi«ewasson, 

exhMted good .Ustic properties and did no. neck down when elongated to the 
^^nonconm^lengftsofthefirstandsecondsheetsSg^dS^ 

The present invention has now bee. described with reference to several 
e^dimentsandmodmerfonsthereot It^beappar^tothoseskttledinthe 

^mthesc^ofthepreserainvention. Thus the scope of the present inv.nt.on 

only bystrocturesandnKthods described by theler^ofthecbimsandthe 
«nivalents of those structures and methods. 
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Claims: 



1. An elastic sheet-like composite comprising: 
a multiplicity of generally parallel elongate extruded strands of resiliency 
5 elastic thermoplastic material extending in generally parallel spaced relationship, 
each of said strands having opposite elongate side surfece portions that are spaced 
from and are adjacent the elongate side surface portions, of adjacent strands, and 
each of said strands also having corresponding opposite first and second elongate 
suifece portions extending between said opposite elongate side surface portions; 
10 and 

a first sheet of flexible material having spaced anchor portions thermally 
bonded at first sheet bonding locations to longitodmally^a^aits of the strands 
along said first elongate surface portions, and having arcuate portions projecting 
from said elastic strands between said^msheetb^ndiBgrlocations; 

the bonds between said strands and said anchor portions at said first sheet 
bonding locations extending along the entire parts of the side surfece portions of the 
strands that are closely adjacent the anchor portions, and the strands having uniform 
morphology along their lengths including at said bonding locations. 



is 



20 



2. An elastic sheet-like composite according to claim 1 further including a 
second sheet of flexible material having anchor portions thermally bonded at second 
sheet bonding locations to longitudinally spaced parts of the strands along said 
second elongate surfece portions, and having arcuate portions projecting from said 
second elongate surfece portions of the elastic strands between said second sheet 

25 bonding locations. 

3. An elastic sheet-like composite according to claim 1 wherein said first 
sheet is formed of nonwoven fibers that are bonded internally of the sheet, said 
fibers being crinkled and compressed within the first sheet so that the first sheet can 

30 be easily expanded by partial straightening of the fibers in the first sheet and can 
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major surfaces of the first sheets are soaighteoed. 

4 A»«l^=sheet-1ikeco»posi.«^g«oeUtalwl*reinsaidstmds 

S have * greater ^.^^betwen^fim sheet bonding locations, 

said first sheet bonding loonons than between «u - 

between said first sheet and said strands. 



10 
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5 An elastic sheet-like composite comprising: 

.hermopiasti. tnateria. extend in general, paraUe, spaced reUnor^htp. 
^ofsaidsLuh^opposhe.iong.t.side^ceporuonstoax.sp^ed 

^ nordons extending between said opposHe long*, side surf*, porbons; 

20 ^retainrnostof^iength^whichitUs^^^^^ 

saidfimelongatesurfaceporttonsatbondinglocatons; 

to eU^she«-likeco»posU.be»gs^.p«^cond,t 1 on W h«e 

L-L composhe causing arcu,,e pcrdon, of the sheet „ pro.ee, 6cm sa,d 
dasdc between said firs, sheet bonding tocauons. 

formed of nonwoven fibers tha, « bonded i«em* of the shee, said fibers be,ng 

J0 S2-^-**.--*' fc -- J - te -* ,,,,, * ,dl ' 

partial straightening of the fibers in the sheet. 



25 
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7. A 



method for forming an clastic sheet-like composite, said method 



comprising: 

providing a first sheet of flexible materiaU 

5 projectingmthe same direction from spaced 
flexible material; 

elo^^ side surface pc^ofthesmnds; and 
cooling and solidifying the strands. 



IS 



8 An ^dfb^^=^™ g »«l^^•^» m P° site * ec " aI,^,0dall,1 
.ocations so ^ ^ ^ ^ . greyer ^ long said first she* boatag 

ta~fc»^^ , - , ^ ,to,,,,, *" te,,, ' Ii 

^ m d i nd«m«dby^^«^»^« 0f ' h ' S0 * <,rP 7 nS " ,h ; 

^^^^^^^^^^^ 

the anchor portions* 

A ^dfbrfbn»ng»el^^-El«com P osh. 1 ^gtocUim 

25 7 Sinker including the steps oE 

providing . second sheet of flexible material; 
fo^giesecondsheetoffle^le-^tohave^pomon, 

flexible material; and 

posinoningthesp^ «ehorpordons of *. second shee, of «. 
.J fin closely spaced opposino. to thespaeed anchor porhon. of ft. first sheet 
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of flexible mm** *• «-*• > of *" "* ° f 

tocfcle material projecting in pposite directi ns 

M d wherein said extruding «P exoudes the spaced genenlly parallel 
..ongatestrands of n«*«» thermopile ..a**! between » 4 ""."^ 



e^c stands beaded to a* extending between the anchor pardons o f o* the 

_ ~ . • 1 ;« rtrmnate directions from 



^ aheets of ftacble material projecting in opposite direcfons : 

10 strands. 

10. A method for forming an elastic sheet-like composite according to 
claim 7 further including the steps of 



15 



20 



25 



further mciuomg uw 

providingaseeond sheet of strachable **.—*»««» wto — " 
will retain most of the shape to which it is stretched; and 

positioning on. smftce of the second sheet of flexible maeral in closely 
^opposSdontethesp^^Ponaonsofutefirstsheetofflexible 
leri^o.theside.ftospued^chorponio.s.pposheA.axeua.epomonsof 

thefcstsheetcfflexMeiiiaterial; 

wherein said extruding step extrudes the spaced generally parallel elongate 

.fthefirst sheet of flexMe«««ia. and the ^surface of the second sheet of 

±^ r ^^~~<^^*~^*?'? al 
^ to U *«- — ^ — ~ °< ^ 

opposite tU^.P^^0f^^*« 0fflOdble,Mte,i,1;>I,d 
wherein said method further includes the step of 

^somatupon^recovery.fs-dsn^-idsecondshee.of^le 
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n ^ v ^havearcu a teportio nS projecdngfirom tresponding side surface 
portions of the strands. 

11. A method for forming an elastic sheet-like composite, said method 
5 comprising: 

providing a sheet of stxetchabie flexible material that when stretched m a 
firstdlrectionwfflretammostof&elengthw 

extruding spaced generally parallel elongate strands of molten thermoplastic 
material that is resiliency elastic when cooled; 

thermally bonding together spaced anchor portions of the first sheet of 

flexible rnaterialwitharide surface of the sheet offlexible material laying along 

dong^^«^P 0 ^ rfthciWI,ds;iad 

cooling and solidifying the strands. 



10 
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12 A method for forming an elastic sheet-like composite according to 
Cairn 11 wherein said method further includes the step of stretching the elastic 
sheet-like composite in the first direction longhudinaBy of said strands after sad 
cooling and solidifying step so that upon eUsticrecovery of said strands, said sheet 
of flexible material wul have arcuate portions projecting from correspondmg «de 
sutfice portions of the strand*. 

of o=owo«n Ebm tint ««bQtKledmtenallyoftheshe«t, said 8b« b«, 
^^ccm^cd "Mdnthe S h« so tot^^c-b.^, retched by 

partial straightening of the fibers in the sheet 

composite comprising: 
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a multiplicity of generally parallel elongate strands of recently elastic 
thermoplastic material extending in generally parallel spaced relationship, each of 
said strands having opposite elongate side surface portions that are spaced from and 
are adjacent the elongate side surface portions of adjacent strands, and each of said 
5 strands also having corresponding opposite first and second elongate surface 
portions extending between said opposite elongate side surface portions; and 

a first sheet of flexible material having anchor portions thermally bonded at 
first sheet bonding locations to longitudinally spaced parts of the strands along the 
first elongate surface portions, and having arcuate portions projecting from said first 
elongate surface portions of the elastic strands between said first sheet bonding 
locations. 



10 
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20 



15. A disposable diaper or other garment according to claim 14 wherein 
said elastic sheet-like composite farther includes a second sheet of nonwoven 
thermoplastic fibers that are bonded internally of the sheet having anchor portions 
thermally bonded at second sheet bonding locations to longtadinally spaced parts 
of the elastic strands along said second elongate surface portions, and having 

strands between said second sheet bonding locations, and wherein said garment 
further includes a covering flexible layer having opposite major surfaces and 
wherein the surface of said first sheet of flexible material opposite said strands is 
adhered surface to surface with said covering flexible layer so that said strands 
cause said covering flexible layer to have arcuate portions projecting from said first 
elongate surface portions of theelastic strands between said first sheet bonding 
25 locations corresponding to said ar««ate portions ofsaidfim sheet of flexible 
material. 

16 Adisposablediaperorotherganner^ 
said second sheet fnonwoven thermoplastic fibers that are bonded internally of the 
30 sheet, said fibers are crinkled and compressed within the sheet so that sheet can be 
expanded by partial straightening of the fibers in the sheet. 
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^ben^^^^^*^^ 0 "^ 
^omext^ along the^pms.f^^suAc.pcnion.of*.^ 

10 said strands. 

„« of non-woven fibers so thats^d hoc* n«ns and -H second Uyer of nor, 
u wove* fiber, provide . rdatsably engageaMe ** tooto8 "S^" 
portions of said disposable garment. 

19 E^pm«t«i»pted for fonringetaaic sheet composite from 

20 



to * second genera cylindrical cormgaing members «ch having an 
^^^meHogesb^c^s^^deSmngsp^etweea 

B ^f6rn^^»r^me-ber,m^yP^r«U»o«bp 
^portfoMrftheridgesmriKshmgreMoMh^^ 

„ Ml.*. 
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f^eetoffle^ena! along the «er of the ndges of the 

first eomigating member; 

„^ for «^ tb. fbnnri sh«« of fl.^ -ong fl« p«ph«y 

the meshing portions of the ridges; 

^ for extruding recently elastic thermoplastic material .o form a 

Jop^m^ex^^^^^™ 
M.U long the periphery of the to eom.ga.mg member »»h«. the 
predetermined distance. 

^forro^^.mgmecoo^^ta^yp^e.r^oosh.p 

fromend defining , nip ««h the periphery of the to corrug.** member 
predetern^ols^frmmeinesh^ponioosoftbendges; 

m ecooUngroHm«o to »P^*P^= ftotoeon, ^ g,,,anberM f 

^^^of^m^^^^^o^-^bleo 
M ^.m^.o.on.^ye^^^.o^e^gbe^ 

^^porfonsofmeto^offle^n^^dex.endmg-ong^ 
ttesnonorp „-»_rfth. second sheet of flexible matenal 

bondedtosp«wl'« ai<>,,s,JO,,g * eS1Hto ., 
opposheme^rporfonsofmetosheetoffl^lem^.n 

^fers.retcbingsemel.s.iesheet-.i* 
* ^.p^endy^^d.econd^off.e-b.em.t.riaisoU.e.upon 
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portion, projecting from corresponding ate surface portions of ft. strands. 

21. Equipment adapted for forming elastic sheet-Eke comport, according 
S to daim 19 timba comprising: 

HOrd >nd feonk generally ^»«eal corrugating menmen each having an 
a* and toetoding . aoMpBcfty of spaced ridges denning the periphery of the 
^gating member. the ridges havmg outer surfaces and defining spice, between 
saM ridges adapted to receive portion, of the ridges of the «her conugaung 

therebetween; . ■ n. 

nwns for mounting the third and fourth corrugating members m anally 

parafld rdationship with portions of the ridges in meshing relationship; 

man. for rotating at least one of the third and four* corrugating members 
1S sothat^the^^ofn^len^btedbeweenftemesl-d 

portions of the ridgestta second sheet of ftedbl. material will be generally 
oonfonnedtothepen^beryofthethMcorm^ 

portion, of the second sheet of flexible material in the spaces brtween the ridges of 
tn.Unricom^men^a^wform^porti.nsofmeshw.offlexibl. 

material along the outer surfaces of the ridges of tit. third conugating member, 

mean, for «tainmg the formed second sheet of finable material along the 
periphery of the third corrugating member for a predetern^ distance after 
nK>ve m«pa«tte nesting portions of theridge. of ,1k third and fourth 

conugating members; 
„ aaU^eon^nKmberbeingposto^ 

S aid6T*conuga«»g»«~b«so<he,.»idme m ^ 

.ie^opUsticma^nalfo form.muWpUcU, of g-eranypanlle. donga.emol.en 

^oftheresittemlyelasticthennop^n^ ex^mgeoeraUy parcel 

corrugating members whhmthe predetermined distance. 



20 
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22. Equipment adapted for forming elastic sheet-like composite according 
t0 daim 19 wherein the ridges extend around and are spaced along the axis of the 
corrugating members and said equipment includes means for reciprocating the 
means for extruding to reciprocate the spaced strands of molten thermoplastic 
material axially of the corrugating members as they are extruded onto the anchor 
portions of the sheet of flexible material along the periphery of the first corrugatmg 
member. 

23. Equipment adapted for forming elastic sheet-like composite from 
resiliently elastic thermoplastic material and a sheet of flexible material, said 

equipment comprising: 

a generally cylindrical corrugating member having an axis and including a 
multiplicity of spaced ridges defining the p eriphery of the corrugating member, 
15 - means for extruding resUiently elastic thermoplastic material to form a 

multiplicity of generally parallel elongate molten strands of the recently elastic 
thermoplastic material extending in generally parallel spaced relationship; 
a generally cylindrical cooling roll having an axis; 
means for rotatably mounting the cooling roll in axially parallel relationship 
20 with the corrugating member with the periphery of the cooling roll closely spaced 
from and defining a nip with the periphery of the corrugating member, 

means for guiding a sheet of stretchable flexible material that when stretched 
^retainmost of the shape to which it is stretched along the surface of the cooling 
rofl into the nip withthe periphery of the corrugating member so that the molten 

corrugating member, and 

mMIS for stretchy said eUaic .bet-Eke conpofte longhud-ally of s*d 

30 t^»vnm+~**i'»***< n ' Mt '^ d,0 ** 1 ~' 
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elastic recovery of said strands, said sheet of flexible material will have arcuate 
portions projecting from corresponding side surface portions of the strands. 

24 An elastic sheet-like composite comprising in its un-stretched state: 
5 a multiplicity of generally parallel elongate extruded strands of resuiently 

elastic thermoplastic material extending in generally parallel spaced relationship, 
each of said strands having opposite elongate side surface portions that are spaced 
from and are adjacent the elongate side surface portions of adjacent strands, and 
each of said strands also having corresponding opposite first and second elongate 
surface portions extending between said opposite elongate side surface portions; 
and 

a first compacted sheet of flexible material having opposite major surfaces, 
and being compacted between said m&kMtoc****'*"*"" 
that said first sheet can be extended in said first direction in the range of 1.1 to over 
15 4 times its compacted length in said first direction, said first compacted sheet bemg 
thermally bonded to said first elongate surface portions of said strands with said 
strands extending in said first direction to afford elastic extension of said strands 
and said sheet in said first direction. 

20 25. An elastic sheet-like composite according to claim 24 further including 

a second compacted sheet of flexible material having opposite major surfaces, and 
being compacted between said surfaces in a first direction along said surfaces so 
that said second compacted sheet can be extended in said first direction in the range 
of 1 1 to over 4 times its compacted length in said first direction, said second sheet 
25 beo^thennalfybondedtos^ 

said strand extending in said first direction to afford elastic extension of said 
strands and both of said compacted sheets in said first direction. 



26 

30 comprising: 



Amethod for forming an elastic sheet-Eke composite, said method 
priding a first sheet of flexible material having opposite major surfaces; 
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" compacting the first sheet in a first direction parallel to the surfaces so that 
the first compacted sheet has opposite surfaces and can be extended in the first 
direction in the range of 1 .1 to over 4 times its compacted length in the first 
direction; 

5 «^ S p^g^I^el<^^ ,rfmd,a,,hCTn<,pl,S,1C 
.MU thtt U resffienny — «** * m of te ""^ ° f *" *" 

h the first diwaio. Amg a« eompaooi sheo; 
coding aid soBdtfying the 

27. A dispose diaper or other disposable garment including an elastic 
sheet-Hce comp osite comprising in its un-stretched sute: 

, multiplicity of generally parallel dog*. «tn»W <* "siBeBly 
dastie thermopile mattrial «*«ndi»g h generally parcel spaced relanonshm 
„ch of the annds having opposite elongate side surface portions tm are spaced 
from and are adjacent the donate side surface portions of adjacent annus, and 
each 0 f the strands also having corresponding opposfte firs, and second elongate 
aafece portions extending between the opposite elongate side surface portions; and 
, first compacted sheet of flexible material having opposite major surfaces 
20 and being compacted tat~«« surfaces in a lira direction along said surfaces so 
to seid fira compacted sheet can be extended in said fira direction in the range of 
U to over 4 times hs compacted length in «id fira direction, said fira compacted 
sheet being thermdy bonded to said fira elongate surface portion, of said strands 
with said strands extending in aid fira direction «M «Uaic extension of satd 
j5 mndsandsaid first eompKted sheet in said fira direction. 

28 AdisposaUedi^orotherdisposableg^t«ordmgtodaim27 
competed she* at spaced bonding locations along said Brands. 
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29 A disposable diaper r other disposable garment according to claim 27 
herein the strands are thermally bonded to said first compacted sheet along 
essentially the entire lengths of said strands. 

30 A disposable diaper or other disposable garment according to claim 27 

said surfaces so that said second compacted sheet can be extended in said first 

ejection, said second compacted sheet being thermally bonded to said second 

^on to afford elastic extension of said strands and both of said first and second 
compacted sheets in said first direction. 
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